This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

. BLACK OR VERY BLACK AND WHITE DARK PHOTOS 
. GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 

As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



THIS RA6E BLANK (uspto) 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 6 : 

C07D 263/58, 213/74, 239/42, A61K 
31/42 



Al 



(11) International Publication Number: WO 95/17394 

(43) International Publication Date: 29 June 1995 (29.06.95) 



(21) International Application Number: PCT/EP94/041 12 

(22) International Filing Date: 10 December 1994 (10.12.94) 



(30) Priority Data: 
9326171.7 



22 December 1993 (22.12.93) GB 



(71) Applicant (for all designated States except US): SMTIHKLINE 

BEECHAM PLC. [GB/GB]; New Horizons Court, Brent- 
ford, Middlesex TW8 9EP (GB). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): CANTELLO, Barrie, 
Christian, Charles [GB/GB]; SmithKline Beecham Pharma- 
ceuticals, Great Burgh, Yew Tree Bottom Road, Epsom, 
Surrey KT18 5XQ (GB). HAIGH, David [GB/GB); SmithK- 
line Beecham Pharmaceuticals, Great Burgh, Yew Tree Bot- 
tom Road, Epsom, Surrey KT18 5XQ (GB). 

(74) Agent: RUTTER, Keith; SmithKline Beecham, Corporate In- 
tellectual Property, SB House, Great West Road, Brentford, 
Middlesex TW8 9BD (GB). 



(81) Designated States: JP, US, European patent (AT, BE, CH, DE, 
DK, ES, FR, GB, GR, DE, IT, LU, MC, NL, PT, SE). 



Published 

With international search report. 



(54) Title: HETEROCYCLIC DERIVATIVES AND THEIR USE IN PHARMACEUTICALS 



(57) Abstract 



A compound of the formula (I): A 1 — X— <CH2)n— O — A 2 — A 3 — Y> or a tautomeric form thereof and/or a pharmaceutically 
acceptable salt thereof, and/or a pharmaceutically acceptable solvate thereof, wherein: A 1 represents a substituted or unsubstituted aromatic 
heterocyclyl group; A 2 represents a benzene ring having three optional substituents; A 3 represents a moiety of formula -(CH2) m -CH(OR 1 )- 
wherein m represents an integer in the range of from 1 to 5 and R 1 represents a moiety -(CH2)x-YL(CH2)y-T wherein Y 1 represents O, NR° 
wherein R° is H, alkyl or alkylcarbonyl or Y 1 is S, T represents a phenyl group optionally substituted with up to 3 substituents selected 
from halo, alkyl and alkoxy, x represents an integer in the range of from 2 to 5 and y represents zero or an integer in the range of from 1 
to 5; or A 3 represents a moiety of formula -(CH 2 Wi-CH«C(OR 1 )- wherein R 1 and m are as defined above; R 2 represents OR 3 wherein R 3 
represents hydrogen, alkyl, aryl or aralkyl or R 2 represents an aromatic heterocyclyl group or -NR 4 R 5 wherein R 4 and R 5 each independently 
represent hydrogen, alkyl or alkylcarbonyl or R 4 and R 5 together with the nitrogen atom to which they are attached form a heterocyclic ring, 
providing that R 2 represents an aromatic heterocyclyl group only when Y as defined below represents a bond; X represents NR wherein R 
represents a hydrogen atom, an alkyl group, an acyl group, an aralkyl group wherein the aryl moiety may be substituted or unsubstituted, or 
a substituted or unsubstituted aryl group; Y represents CO or C-S or a bond providing that Y represents a bond only when R 2 represents 
the above mentioned aromatic heterocyclyl group; and n represents an integer in the range of from 2 to 6; a process for preparing such a 
compound, a composition comprising such a compound and the use of such a compound and composition in medicine. 
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HETEROCYCLIC DERIVATIVES AND THEIR USE IN PHARMACEUTICALS 

This invention relates to certain novel compounds, to a process for preparing such 
compounds, to pharmaceutical compositions containing such compounds and to 
5 the use of such compounds and compositions in medicine. 

It has now surprisingly been discovered that certain novel compounds 
show particularly good blood-glucose lowering activity and are therefore of 
potential use in the treatment and/or prophylaxis of hyperglycaemia and are of 
particular use in the treatment of Type II diabetes. 

10 These compounds are also indicated to be of potential use for the 

treatment and/or prophylaxis of other diseases including hyperlipidaemia and 
hypertension. They are also indicated to be of use in the treatment and/or 
prophylaxis of cardiovascular disease, especially atherosclerosis. In addition 
these compounds are considered to be useful for treating certain eating disorders, 

15 in particular the regulation of appetite and food intake in subjects suffering from 
disorders associated with under-eating ,such as anorexia nervosa, and disorders 
associated with over-eating, such as obesity and anorexia bulimia. 

Accordingly, the present invention provides a compound of formula (I): 

20 A — X— (CH 2 )— O— A-A 3 -Y.R 2 



(I) 



or a tautomeric form thereof and/or a pharmaceutical^ acceptable salt thereof, 
25 and/or a pharmaceutical^ acceptable solvate thereof, wherein: 

A 1 represents a substituted or unsubstituted aromatic heterocyclyl group* 
A2 represents a benzene ring having three optional substituents; 
A^ represents a moiety of formula -(C^m-CHfOR 1 )- wherein m represents an 
integer in the range of from 1 to 5 and R 1 represents a moiety 
30 -(CH2) x -Y 1 -(CH2) y -T wherein Y 1 represents O, NR° wherein R° is H, alkyl or 
alkylcarbonyl or Y 1 is S, T represents a phenyl group optionally substituted with 
up to 3 substituents selected from halo, alkyl and alkoxy, x represents an integer 
in the range of from 2 to 5 and y represents zero or an integer in the range of 
from 1 to 5; or 
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20 



25 



A3 represents a moietyofform 

are as defined above- 2 m " 1 CH - C(ORl >- herein Rl and m 

defined below represe „ B , ta,, . mcytW sro "P Y « 

X repnsena nr wherei „ R ' 
» group, an aratty, ErolIp wherein J 3 - *™P. an ac yl 

V rep**™ C =0 or C=S or a bond previa™. J, v „„ 

When R2 « *, above me„,io„ed ^athe™ ' 

» *Pres=n B an i„ Kger in ran S e of fron, 2 " 6 ^ W ^ a " d 

preferably 5 or 6 ring atoms. S 5 10 7 nn « atoms > 

In particular, the aromatic heterocvclvl «n„„ ™ • 
heteroatoms, especially , or 2 sel " f P P " SeS 2 0r 3 

Suitable values", a ^^J^^^"^ 

^ £T 
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wherein: 

R 6 and R 7 each independently represents a hydrogen or halogen atom, an alkyl or 
alkoxy group or a substituted or unsubstituted aryl group or when R 6 and R 7 are 
each attached to adjacent carbon atoms, then R 6 and R 7 together with the carbon 
5 atoms to which they are attached form a benzene ring wherein each carbon atom 
represented by R 6 and R 7 together is substituted or unsubstituted; and in the 
moiety of formula (a) X 1 represents oxygen or sulphur. 

Aptly, A 1 represents a moiety of the abovedefined formula (a). 

Aptly, A 1 represents a moiety of the abovedefined formula (b). 
10 Aptly, A 1 represents a moiety of the abovedefined formula (c). 

A particular form of moiety (c) is a moiety (c 1 ): 



6 




(C) 

15 

wherein R.6 and R 7 are as defined in relation to formula (c). 

In one favoured aspect R 6 and R 7 together represent a moiety of formula 

(d): 



8a 



R 



20 




(d) 

wherein R 8a and R 8b each independently represent hydrogen, halogen, 
substituted or unsubstituted alkyl or alkoxy. 
25 Suitably, R 8a and R 8b each independently represent hydrogen, halogen, 

alkyl or alkoxy. Favourably, R 8a represents hydrogen. Favourably, R 8b 
represents hydrogen. Preferably, R 8a and R 8b both represent hydrogen. 
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In a further favoured aspect R6 and r7 An . k ■ J 

the moiety of formula (d). t0gether re P r «ent 

Preferably, for the moieues of formukCb) (c)or^ R 6 9 , d7l 
represent hydrogen. ( } ' R and R? both 

Optional substituents for a2 are se^n f 
Favourably. A* repress , moiety „ f ^ ^ 




15 



(e) 



20 



25 



30 



^^'^"^"^^hydrogen 

Suitably, A3 represents a moiety of formula -(CH 2 ) CHrOR h 

Smtably, A 3 represents a moiety of formula «SSS^ 

Suitably, x represents 2. ^«-C(ORi)-. 

An example ofyis l. 

Suitably y represents zero. 

Suitably, Yl represents O. 

Suitably, T represents phenyl. 

Favourably ;R J represents a moiety of formula -CH, CH « k 
• Suitably ; R3representshydro g enoral ky , ^^P^ 
When R3 is alkyl , exampIes rf r3 ^ ^ ^ 
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When R 2 is an aromatic heterocyclyl group it is suitably a single ring 
aromatic heterocyclyl group having 5 ring atoms, which ring atoms comprise 
nitrogen and optionally 1, 2 or 3 additional hetero atoms; examples include 1, 2, 
4-triazole; 1, 2, 4- oxadiazole and tetrazolyl; generally the aromatic heterocyclyl 
5 group is C-linked. 

Suitable substituents on the aromatic heterocyclyl group include alkyl, 
aryl, alkoxy and halo, an example of a substituent is methyl 

When -NR 4 R5 or -NR s R l represents a heterocyclic ring, favoured 
heterocyclic rings are saturated or unsaturated, fused or monocyclic heterocyclic 
10 rings comprising 5, 6 or 7 ring atoms and optionally comprising 1 or 2 additional 
hetero-atoms, selected from 0,S or N, in each ring. Favoured rings are saturated 
rings. Favoured rings are monocyclic rings. Favoured, additional hetero-atoms 
are N or O. Examples of such heterocyclic rings include N- pyrrolidinyl, N- 
piperidinyl and N-morpholinyl. 
1 5 A further example of NR 4 R 5 is NH 2 . 

Suitably, R 2 represents NR 4 R 5 . 

Preferably R 2 is OR 3 . 

Suitably when R 2 represents OR 3 wherein R 3 represents hydrogen, alkyl, 
aryl or aralkyl or R 2 represents -NR 4 R 5 , Y is CO or CS; preferably, Y is CO. 
20 When R 2 is an aromatic heterocyclyl group, Y is a bond. 

Suitably, R represents hydrogen or alkyl. 

When R is acyl, suitable acyl groups include alkylcarbonyl groups, such 
as acetyl. 

Suitably, m represents 1 or 2. 
25 Favourably, m is 1. 

Favourably, n is 2. 

As indicated above, a compound of formula (I), and the pharmaceutical^ 
acceptable salts thereof, may exist in one of several tautomeric forms, all of 
which are encompassed by the present invention as individual tautomeric forms 
30 or as mixtures thereof. The compounds of formula (I) may contain at least one 
chiral carbon, and hence they may exist in one or more stereoisomeric forms. For 
example, when A 3 represents a moiety of formula -(CH2) m -CH(OR 1 )- the 
CH(OR ^-carbon atom is a chiral carbon. In addition, when A 3 represents a 
moiety of formula 
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35 



-(CH 2 ) m .,-CH=C(ORl)- the compounds of fom.,1, m ■ 
isomers. The present invention encLp as Se J Z 1 °°" " 

3 Smtablesubsutu entsforanyheterocvriv)„ m - , " cei "ates. 

.o whrch they are attached, may form a„ aryl ™ 0 „ fl"" u ^ 
Sroup. and whereto the carton atoms of rte^T * * "^""^ 

*«y. »aloa, kyI . hydroxy. amino", ^ 2 T 

» branched carbon chain, cJLZTJZ $IraiSl " " 

h-propy,. iscpropy,. , blltyl , ^ J^^n T^' ^ 

Suitable acy] groups incl „ de aDcy, c!lr[K)nyl 
and J^Lr Ce " dCa " y *™ *-*«y W 

^arnn,„„ i n mOTS „b sUuiKdMm ^^ S "^*'-"'rna 8 ne si „r, 
^droxyethyiamine. U,«.hydro W ,am,„e or t^hyLyetby,^, 
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cycloalkylamines such as bicyclohexylamine, or with procaine, 
dibenzylpiperidine, N-benzyl-p-phenethylamine, dehydroabietylamine, 
N,N'-bisdehydroabietylamine, glucamine, N-methylglucamine or bases of the 
pyridine type such as pyridine, collidtne, quinine or quinoline. 
5 Suitable acid addition salts include pharmaceutical^ acceptable inorganic 

salts such as the sulphate, nitrate, phosphate, borate, hydrochloride and 
hydrobromide and pharmaceutical^ acceptable organic acid addition salts such as 
acetate, tartrate, maleaf citrate, succinate, benzoate, ascorbate, methane- 
sulphonate, a-keto glu;.:rate and a-glycerophosphate. 

10 Suitable pharmaceutically acceptable solvates include hydrates. 

The salts and/or solvates of the compounds of formula (I) may be 
prepared and isolated according to conventional procedures for example sodium 
salts may be prepared by using sodium methoxide in methanol. 

In a further aspect the present invention also provides a process for the 

15 preparation of a compound of formula (I), or a tautomeric form thereof, and/or a 
pharmaceutically acceptable salt thereof, and/or a pharmaceutically acceptable 
solvate thereof, which process comprises reacting a compound of formula (II): 



a 2 3' 
R— A —A - 



-Y.R 



20 



(ID 



wherein A 2 and Y are as defined in relation to formula (I); 
A 3 ' represents a moiety of formula -(CH2) nr CH(OR 1? )- wherein R 1 ' represents 
25 R 1 as defined in relation to formula (I) or a protected form thereof, and m is as 
defined in relation to formula (I), or A 3 represents a moiety of formula 
-( CH 2)m-r CH==c (° Rr )- wherein R 1 ' is as defined above; 
R 2 ' represents R 2 as defined in relation to formula (1) or a protected form thereof 
and R a is a moiety convertible to a moiety of formula (f): 

30 

Al-X-(CH 2 ) n -0- (0 
wherein and n are as defined in relation to formula (I); 
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with an appropriate reagent capable of converting Ra , ft , hA .„ - 

0) convening a compound of formula m m , f„HK„ P 
(D; u ' 10 a further compound of formula 

5 (ii) removing any necessary protecting oroup- 

1 0 Preferably, Ra represents OH 

Al-RX 

15 (HI) 

wherein A l is as defined in relation to formula (I) and Rx r „ n 

group. w nd R represents a leaving 

chlorin^rr 16 ^ §r ° UP ^ inClUdeS a ^ a <™. Preferably a 
chlorine or bromine atom or a thinaiirvi »™ * wcmDiy a 

K p reS e„ K hydros, J ^^8^"" ° R 

moiety -NRIrS ^ ^' " R representt «* «** defined 

When R a is oh. „ app ropria , e rea , em „ , 



25 



30 



35 



M-X-fCftyn-ORy 

OTA) 

wherein A l. X and n are as defined in relation to formula (I) and Ry , 

leaving group, such as a tosylate or mesylate group " * 

ITie reaction between the compound of formula rm *n* ,1, 
reagent may be carried out under conditions sJZ^Zc ^^ 
of formula (II) and the reaaent chosen- For e*I 7 . ? C ° mP ° Und 

example .methylformamide, at a temperature which prides a L^ of 
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formation of the compound of formula (I), for example at an elevated temperature 
in the range from 50°C to 120°C, preferably in the presence of a base such as 
triethylamine. 

In a further example, the reaction between the compound of formula (II) 
5 wherein R a is OH and the reagent of the abovedefined formula (IIIA) may be 
carried out in an aprotic solvent, such as dimethylformamide, at a low to an 
elevated temperature, for example in the range from 50°C to 120°C, for example 
at 80°C, and preferably in the presence of a base, such as sodium hydride. In an 
alternative aspect, when Ry in the compound of formula (IIIA) represents H and 
10 R a is OH in the compound of formula (II), then a suitable reagent is provided by 
diethylazodicarboxylate and triphenylphosphine; the coupling reaction may be 
carried out in any suitable solvent at a low to medium temperature, for example in 
tetrahydrofuran at a temperature in the range of between 0 and 60°C. 

A compound of formula (II), wherein A 3 ' represents a moiety of foimula 
15 «(CH2) m -CH(OR 1 )-, may be prepared by reacting a source of a carbene of 
formula (IV); 

R-A 2 (CH 2 ) — C— Y -r 9 

20 (IV) 

wherein A 2 , Y and m are as defined in relation to the compound of formula (I), 
R b is a moiety R a or a moiety convertible to a moiety R a and R 9 is the above 
defined R 2 ' or a protecting group, with a compound of formula (V): 

25 

R r OH 

(V) 

wherein R 1 ' is defined in relation to formula (II); and thereafter, if required, 
30 converting a moiety R b into a moiety R a and removing any protecting group. 
Preferably,Y is CO. Preferably, R 9 is OR 3 ' or -NR^rS. 
A suitable source of the carbene of formula (IV) is provided by reacting a 
compound of formula (IVA): 
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15 



20 



R ~A ICHJ— -C— Y— R 



OVA) 

wherein A* R 9 R b Y and m are as defined in relation to formula (IV), with a 
stable catalyst such as a rhodium (II) salt, for example rhodium (IF) acetate or a 
copperfH) salt, such as Cu(Cl) 2 , or copper powder. 

The conditions used in the preparation of the carbene of formula (IV) 
from (IVA) will of course depend upon the particular carbene chosen, but in 
general conventional procedures are used, for example when (IV) is the carbene 
and (TVA) 1S the source of carbene then suitable conditions are analogous to those 
disclosed in Tetrahedron Lett. 1973, 2233. 

fn m „,Zl? aCti r betWeen the carbene ° f formula ^ and ** c ™P°™a of 

formula (V) may be carried out under conventional conditions, generally in an 
inert solvent, such as benzene, or when practicable in compound (V) as solvent, at 
any temperature providing a convenient rate of formation of the required product 
generally at an elevated temperature, such as the reflux temperature of the ' 
solvent: Suitably, the conditions used are analogous to those disclosed in 
Tetrahedron Lett., 1973, 2233. 

When the source of the carbene is a compound of formula (IVA) the 

Z7(VI): f0m,Ula ^ be PrePared ^ ***** a C ° m P° Und ° f 
r-a 2 (CHJ— ch-^-r 9 



NH, 



25 (VI) 



30 



wherem a2, R 9 R b y and m m ^ ^ . fl ^ ^ ^ 
formula (TV), with an appropriate diazotizing agent; and thereafter, if required 
— gam oietyRbintoamoietyRaand removing any protecting^*. ' 
A suitable diazotizing agent is an alkyl nitrite, such as iso-amyl nitrite 
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Suitable diazotising conditions for preparing the compound of formula 
(IV A) are conventional conditions, for example those disclosed in Tetrahedron 
Lett., 1971,4495. 

Any moiety R b may be converted into a moiety by the appropriate 
5 conventional means, for example when R b represents -OH and R a represents 
HX-(CH2) n -0- the appropriate conversion may be carried out by coupling a 
compound of formula (VI) wherein R*> is OH with a compound of formula (g): 

RZ-X-(CH 2 ) n -OH (g) 

10 

wherein X and n are as defined in relation to formula (I) and R z is a protecting 
group and thereafter, if necessary, removing any protecting group. 

The last abovementioned reaction is generally carried out in the presence 
of a suitable coupling agent; a suitable coupling agent being 
15 diethylazodicarboxylate and triphenylphosphine. The coupling reaction may be 
carried out in any suitable solvent at a low to medium temperature, for example in 
tetrahydrofuran at a temperature in the range of between 0 and 60°C. 

Generally, for the preparation of compounds of formula (11), wherein R a 
is OH, from compounds of formula (IV), R*> in (IV) is either OH or a suitably 
20 protected OH, such as a silylated OH. 

The compounds of formula (V) are known commercially available 
compounds or they may be prepared using methods analogous to those used to 
prepare such compounds. 

The compounds of formula (VI) are known compounds or they may be 
25 prepared using methods analogous to those used to prepare known compounds, 
for example those disclosed in Tetrahedron Lett., 1971, 4495, in particular the 
compound wherein R 9 is OCH 3 , m is 1, A 2 is 1,4-phenylene and R*> is OH is a 
commercially available compound. 

The compounds of formula (g) are known compounds or they may be 
30 prepared using methods analogous to those used to prepare known compounds, 
for example those disclosed in EP0356214. 

A compound of formula (I), wherein A 3 represents a moiety of formula - 
(CH2) m -CH(OR 1 )-, or a tautomeric form thereof, and/or a pharmaceutical^ 
acceptable salt thereof and/or a pharmaceutical^ acceptable solvate thereof, may 
35 also be prepared by reacting an activated form of a compound of formula (VII): 
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A l_ X-(CH 2 ) n — 0— A— (CH 2 ) m — CH — Y -R* 

OH 



(vn) 



10 



15 



20 



25 



30 



wherein Al A 2. X . Y, m andn are as defined in relation to formula (II) and R 9 
>s as defined ,n relation to formula (IV) with a compound of formula (Vm); 

Rl-Ll 

(Vffl) 

wherein Rl is as defined in relation to formula (I) and L l represent, a leaving 
group or atom; and thereafter if required carrying out one or more of the 
following optional steps: 

® converting a compound of formula (I) into a further compound of formula 
(ii) removing any protecting group; and 

InL ^T" 0 " PhamaCeUdcal * acce P^le salt of a compound of formula (I) 
and/or a pharmaceutical^ acceptable solvate thereof. 

Suitably. Ll is a halogen atom, for example a bromine atom 

A suitable activated form of a compound of formula (VII) is an anionic 

"si' Salt£d f0rm ^ eSPCCially ^ alkaH mCtal ^ «* -mple 
The activated form of the compound of formula (VII) may be prepared by 
any approbate conventional procedure. For example, the anionic form of the 
compound of formula (VII) may be prepared by treating the compound of 
formula (VII) with a base, such as a metal hydride base, for example sodium 

The reaction conditions for the reaction between the compounds of 
formulae (VII) and (VIII) are generally conventional alkylation condition, For 
example the reaction between the salted form of a compound of formula (VII) 
and a compound of formula (VIII) may be carried out in an aprotic solvent, s ch 
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as dimethylformamide, at any temperature providing a suitable rate of formation 
of the required product, generally an elevated temperature such as in the range of 
40°C to 100°C, for example 80°C. 

Favourably, the formation of the activated form of (VII) from (VII) - for 
example the formation of a salted form of (VII) - may be carried out in-situ prior 
to the reaction of the activated form of (VII) with the above defined compound of 
formula (VIII). 

A compound of formula (VII) may be prepared by reacting a compound 
of formula (DC): 



R— A- — (CH^) m CH — Y — R 

I 1 
OT 



(EX) 



wherein R a , R 9 , A 2 , Y and m are as defined above and T 1 is hydrogen or a 
15 hydroxyl protecting group, with an appropriate reagent capable of converting R a 
to a moiety of the above defined formula (0. 

The reagent capable of converting R a to a moiety of formula (f) is as 
defined above in relation to the formation of a compound of formula (I) from a 
compound of formula (II). 
20 Suitable values for R a include those described hereinbefore. 

Suitable reaction conditions for the reaction of the compound of formula 
(DC) and the appropriate reagent include those described above in relation to the 
preparation of compound (II) with the said appropriate reagent. 

Preferably, in the compound of formula (DC), R a represents a hydroxyl 
25 group and a particularly appropriate reagent is the above defined compound of 
formula (IIIA). 

The reaction between the compound of formula (IX), wherein R a is an 
hydroxyl group, and the reagent of the abovedefined formula (IIIA) may be 
carried out in an aprotic solvent, such as dimethylformamide, at a low to an 
30 elevated temperature, for example in the range of from 50°C to 120°C, for 
example at 80°C, and preferably in the presence of a base, such as sodium 
hydride. 
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T*e compounds of formula (IX), wherein R a is OH . are known 
compounds or they are compounds prepared by methods analogous tothose used 
* prepa* known compounds, for exam P ,e those disdosed in Diction Jy of 
Ojmc Compounds 5th Edition, Vol. 3. p.3222. Chapman & Hall, orD H 
W^ams,,. al J.Chem.Soc.. Section B, 1969, 439, or J. March, Advanced 
Organ. Chermstrv, 3rd Edition (1985), Wiley Interscience or for example those 
disclosed m International Application, Publication No. WO92/02520 
<CH» A J~ 0ff0 ™ Ula ^ wh -^3 representsamoietyofformula- 

3 ° ° r 2 ° meriC f0im "V* a Phannaceutically 

acceptable salt mereof and/or a pharmaceutic^ acceptable solvate 
also be prepared by reacting a source of a carbene of formula (X)- 



A- X- (CH,) — o /\? (CHj) m c — Y -R* 

15 (X) 

wherein a|. A 2. x, Y, m and „ are as defined in relation to formula (I) and R* is 
as defined* relation to formuia (IV), with a compound of the above *Z 

20 ^r^^ 

© convening a compound of formu,a (I) into a further compound of formula 

(ii) removing any protecting group; and 

(iii) preparing a pharmaceuticaHy acceptable salt of a compound of formula (I) 
25 and/or a pharmaceuticaHy acceptable solvate thereof. to 

c« m A ;7 f b,eS ° UrCeofacarbeneof fonnula(X)is provided be reacting a 
compound of formula (XI): ^ung a 

A— X- (CH ? ) n O-A— (CHJ~ c — Y-R 9 

30 ^ 
(XI) 
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wherein A 1 , A 2 , R 9 , X, Y T m and n are as defined in relation to formula (X) with 
a suitable catalyst such as a rhodium (II) salt, for example rhodium (II) acetate, or 
a copper(H) salt, such as Cu(Cl)2, or copper powder 

The carbene of formula (X) may be prepared from the compound of 
5 formula (XI) by using an analogous procedure to that used for the preparation of 
the carbene of formula (TV) from the compound of formula (IVA). 

The reaction conditions for the reaction between the compounds of 
formulae (X) and (V) are equivalent to those used in the reaction between the 
compounds of formulae (IV) and (V). 

10 The compound of formula (XI) may be prepared by reaction between the 

compounds of formulae (IIIA) and (VI) using an analogous procedure to that 
used for the preparation of the compound of formula (I) from the compounds of 
formulae (II) and (IIIA) and thereafter diazotized as described above for the 
conversion of (VI) to (IV A). 

15 A compound of formula (I) wherein A 3 represents a moiety of formula 

-(CH 2 ) m .i-CH=C(ORl)- or -(CH 2 ) m -CH(ORl)-, or a tautomeric form thereof, 
and/or a pharmaceutical^ acceptable salt thereof and/or a pharmaceutical^ 
acceptable solvate thereof, may also be prepared by reacting a compound of 
formula (XII): 



A— X— (CH 2 ) n O — A- — (CH 2 ) m . 1 — CHO 

(xn) 

25 wherein A 1 , A 2 , X, m and n are as defined in relation to formula (I), with a 
reagent capable of converting the CHO carbon atom into a group of the above 
defined formula CH^OR^-Y.R 2 ; and thereafter, if required, reducing the 
group -CHssCCOR 1 )- to provide a compound wherein A 3 represents a moiety of 
formula -(CH2) m -CHOR 1 - and thereafter, if required, carrying out one or more 

30 of the following optional steps: 

(i) converting a compound of formula (I) into a further compound of formula 

(i) ; 

(ii) removing any protecting group; and 
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10 



15 



20 



(ii) preparing a pharmaceutical^ acceptable sal, of a compound of f on „ ula m 
and/or a pharmaceutically acceptable solvate thereof. 

A suitable reagent capable of converting the CHO carbon atom into a 
group of the above defined formula -CH=C(ORl)-Y r2 is a Witti* 
reagent or preferably a Wadsworth Emmons reagent of formula (Xffl)- 



,o » ^OR 
(R 0) 2 P— CHC 2 
^YR 



(xni) 

wherein Rl'. R 2' and Y are as defined in relation to formula (II) and RlO 
represents a C U6 alkyl group, preferably a methyl or ethyl group 

carri,, ""I' T°° b6tWeen C ° mP0UndS ° f f0m,Ulae ™* MID may be 
earned out under conventional Wadsworth Emmons reaction condidons for 
example m an aprotic solvent, such as tetrahydrofuran, at low to ambient 
temperature, such as in the range of from 0° to 25°C, conveniently at ambient 
^perature preferably in an inert atmosphere and under anhydroL condiZs 
Preferably the compound of formula (XIII) is suitably acUvated, for example by 

addition of the compound of formula (XII) 

(CHzWj-CH^ORl). ,o prov.de a compound wherein A* represent a m „i el v 

rlZ; r jWCH(0Rl> - ~* * «— « conveLa, rZ? 
memods, such as cataiytic reducion using for exampie a 10% palladium-on- 
carhon catalyst in an alkanolic solvent such as eihanol, or by use of a 



formula 
(XHA): 



A compound of formula (XII) may be prepared from a compound of 



A- X- (CH 2 ) n — o- A~(CH 2 ) m , -C0 2 R 

(XIIA) 
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wherein A 1 , A 2 , X, m and n are as defined in relation to formula (I) and R c 
represents hydrogen or a Cj.g alkyl group, suitably a methyl group, by 
conventional methods for converting an ester group into a carbonyl group; one 
convenient method involves reducing the ester group to give a primary alcohol 
5 using for example a metal hydride reducing agent such as lithium aluminium 
hydride in tetrahydrofuran, and thereafter oxidising the primary alcohol to give 
the required carbonyl group by use of an oxidising reagent such as pyridine- 
sulphur trioxide complex in dimethylsulphoxide. 

A compound of formula (XIIA) may be prepared from a compound of 
10 formula (XIIB): 

HO— A— (CH 2 ) m _i— C0 2 R C 

(XIIB) 

wherein A 2 , m and R c are as defined in relation to formula (XIIA), with a 
15 compound of the above defined formula (IE A). 

Suitably reaction conditions for the reaction between the compounds of 
formulae (HI A) and (XIIB) are those described above for the reaction between 
the compounds of formulae (II) and (IDA). 

A compound of formula (II) wherein A 3 ' represents a moiety of formula 
20 -CH=C(OR r )- or -CH2-CH(OR r K or a tautomeric form thereof, and/or a 
pharmaceutical^ acceptable salt thereof and/or a pharmaceutical^ acceptable 
solvate thereof, may be prepared by reacting a compound of formula (XIV): 

b 2 
R A CHO 

25 (XIV) 

wherein R b and A 2 are as defined in relation to formula (IV), with a reagent 
capable of converting the CHO carbon atom into a group of the above defined 
formula -CH^XOR^-Y.R 2 '; and thereafter, if required, reducing the group - 
30 CH=C(OR r )- to provide a group of formula 

-CH2-CHOR1'-; and thereafter, if required, removing any protecting group. 
Preferably, R b is a protected OH group. 

A suitable reagent capable of converting the CHO carbon atom of 
compound (XIV) into a group of the above defined formula 
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-CH=CH(ORl VY.R2' is , cmpama of ^ 

m ta . dermeJ by te nawre of Rl ^„X « « l d 

compound of fonnula 01). required 

5 (xiv, zzr. r itions for * reacdon te,wcen * c ~ «"*— 

a (AiV) and the said reagent are analogous to thnc* a*, -u ^ » 

ta amvmd . „ f foraiula :d d «ro d above for * 

Thecompounds of fomula (XII), in panic „ ]ar tose 
also be prepared by methods disclosed in EP0306228 Y 

10 m ^"° m ^ 0ff0nn '' ,il(XnB ' m taow I1 co mm ereiaIlyavailable 

Ware such compos or „ e y may be prepared from such compo „„* or 
by convey a commercially availatle caiboxy , jc ^ 

15 com ^"^""'''''"''"""'''^•^''"■'""""■Poundsorrheyare 
15 compounds prepared by methods analogous ro .hose used ,o prepItaowT 
compounds, for examp,e .hose disclosed in Annalen Chemie 196 6 " or j 
Org. Chem. 1983, «t,3408 and Tetrahedron 1992 4S 399, 

The compounds of formulae (XIV, are known compounds or .hey are 
compounds prepared by methods analogous to those used m „„ V 
20 compounds, for exampie those diseased in » 03^ ' " 

25 Z^^^* h ^^^.~- 

Al - X ■ (CH 2)n - O ■ A 2 . CH 2 . CH(ORl) . C N 
30 (XV, 

convening R 2 as OH into another Rl anZ^' 7 f ra " ,ile ''' 
or more of the following opu^ m ^ out one 
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(i) converting a compound of formula (I) into a further compound of formula 

<D; 

(ii) removing any protecting group; and 

(iii) preparing a pharmaceutically acceptable salt of a compound of formula (I) 
5 and/or a pharmaceutically acceptable solvate thereof. 

The hydrolysis of the compound of formula (XV) may be carried out 
using conventional conditions and reagents for nitrile hydrolysis, for example 
basic hydrolysis using 10% sodium hydroxide in methanol. 

The conversion of R 2 as OH into another R 2 may be effected by using 
10 any convenient method, such as those methods described hereinafter. 

A compound of formula (XV) may be prepared from a compound of 
formula (XVI): 



15 



A* - X - (CH 2 ) n - 0 - A 2 - CH 2 - CH(ORla) . ORlb 

(XVI) 



wherein A 1 , A 2 , X and n are as defined in relation to formula (I) and 
Rla = Rib which represents alkyl; by reaction with trimethylsilylcyanide. 

20 The reaction between the compounds of formulae (XVI) and 

trimethylsilylcyanide may be carried out in an inert solvent, such as 
dichloromethane, at low to ambient temperature, conveniently at ambient 
temperature and preferably in the presence of a Lewis acid catalyst, such as 
boron trifluoride etherate. 

2 5 A compound of formula (XVI) may be prepared from a compound of 

formula (XVII): 

Al - X - (CH 2 ) n - O - A 2 - CH = CH - OR la 

30 (XVII) 

wherein A 1 , A 2 , R la , X and n are as defined in relation to formula (XV); by 
reaction with a compound of formula (XVIII): 

35 Rla-OH (XVIII) 

wherein R* a is as defined above. 
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Tlie reaction between the compounds of formulae (XVH) and OCVrm « 
sunably carried out using *e compound of formula ^ 
generaily at an elevated temperature such as the reflux temperature of the solvent 
and preferably m the presence of p-toluenesulphonic acid. 
5 Preferably, Rla is metJ)yl 

Acom P oun dofform U l a (XVn) m aybep repar edbyreacUo n oftheabove 
defined compound of formula (XII), wherein m is i. with a reagent capat le of 
convening the CHO carbon atom of formula (XII) into a group of the 1 e 

fPh 3 PCH 2 -ORl]+ Cl- 

wherein Rl is as defined in relation to formula (I). ^ 
15 The reaction between the compounds of formulae (XII) and (XIX) mav h, 

earned outunder conventional W^^c^Jj^^ 
aprotic solvent, such as tetrahydrofuran, at low to ambient tempera^ such as in 
the ^ of from -10' to 25»C, conveniently at ambient tempeLre 1 

» ompound of formula (XIX) is suitably activated by. for example, me d ti !n of 

to tT d, ^ n ' bUtyl HthiUm ° r liAium ^ylamTdHri 

to the addition of the compound of formula (XII). P 

I^e compounds of formula (XVIII) and (XIX) are known compounds or 
fcey a* compounds prepared by methods analogous to those used to plat 

5 known compounds, for example those disclosed in J Marrh a„ 

Chemistry. 3rd Edition (1985). Wiley Inters'nce ' ^ 

A compound of formula (I), wherein A 3 is (CH 2 ) m -CH(ORl)- and R 2 is a C 
linked aromatic heterocyclyl group, or a tautomeric form thereof. JL a 
pharmaceutical acceptable salt thereof, and/or a pharmaceutical* acceptable 

» solvate thereof, may be prepared by reacting a compound of the abo Hefin! 
formula (XII) with an activated form of a compound of formula (XxT 



net CH 
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(XX) 

wherein het-CH is an aromatic heterocyclic group represented by R 2 which 
5 contains at least 1 carbon atom and thereafter converting the compound wherein 
R 1 is hydrogen into another R 1 ; and thereafter if required: 

(i) converting a compound of formula (I) to a further compound of formula 

(I); 

(ii) removing any necessary protecting group; 

10 (iii) preparing a pharmaceutical^ acceptable salt of the compound of formula 
(I) and/or a pharmaceutical^ acceptable solvate thereof. 

A suitable activated form of a compound of formula (XX) is a salted form 
such as a lithium salted form. 

The activated form of a compound of formula (XX) may be prepared by 

15 reacting an aromatic heterocyclic group Het-CH or Het-CL, wherein L is a 

leaving group such as halogen, with an appropriate, conventional activating agent 
such as a salting agent, for example an alkyl lithium, in an aprotic solvent such as 
tetrahydrofuran according to known methods and procedures for example those 
disclosed in Adv. Heterocyclic chem., 1993, 56, 155. 

20 Compounds of formula (I) wherein A3 is (CH 2 ) m -CH(ORl)- and R 2 is a 

C-linked tetrazolyl group or a tautomeric form thereof, and/or a pharmaceutical^ 
acceptable salt thereof, and/or a pharmaceutically acceptable solvate thereof, 
wherein the heterocyclyl group may be prepared by reacting a compound of 
formula (XXI) 



1 

OR 

A X— (Oy n — O— A— [CHJn— CHC" 

CN 

30 (XXI) 

wherein A 1 , A 2 , R 1 , X, m and n are as defined in relation to formula (I), with a 
source of azide ions such as an azide salt, suitably an alkali metal azide, for 
example sodium azide. 
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b) 
c) 

15 d) 



«k| tempi. P0C,3 ' CH 2»n,-CH ( 0 R ., an(1 vr 2 „ C0N „ 2 

Hk reaction belween ihe compound of form„ la (Yv„ , nrf ,k 
«* .ons may be carried „u, „„de, convent, a "" ""■» ° f 

sodium aide h te sonrce of ^ . °" , "° nS f »««»l* «*» 

so.ven.suO as dime^formamidV^aT ZZT^ " ' *"* 
tnmethylsilyl chloride. prereraWy m the presence of 

converting one group R into another eroup R • 
converting one group ORl into another S roup ORl • 
convening one group Y.R2 wherein Y . " . 

- converting one <>rouo CO R 2 ! anolher grou P Y -R 2 = 

o wne c roup CO.R^ into another »rounC<:t>2. „ a 
e) reducing a group -CH-rvnuh , ' and 

ca^ioup ^"-(-(ORij-toasroup-CHo-CHrnph 

conventional acylation procedure iv, , § M ^P™* 

Suitable conversions of one To.mVD 2 u • 
group Y.R2 delude: Y R2 w ^em Y is CO into another 

(i) hydrolysing one group Y.OR3a wherpin p3a . „ 
group Y.OH, wherein Y is CO; 3 * IS ^ aryl oraralkylinto a 

("') animating one group Y.R2b wherpin R 2h • „ 
35 .wherein Y is CO; tt ^° Xy int0 a S™P Y.NR4 R 5 
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(iii) halogenating the above defined group Y.OH to provide the corresponding 
acid halide, and then aminating the halide to provide the abovementioned group 
Y.NR 4 R 5 wherein Y is CO; 

(iv) esterifying a group YOH to give a group Y-Oalkyl or Y-Oaralkyl, 
5 wherein Y is CO; and 

(v) converting one group Y.NH2 wherein Y is CO into a group Y-C-Het 
wherein Y is a bond and C-Het is a C-linked aromatic heterocyclyl group. 

Suitable hydrolysis methods for use in conversion c(i) are conventional 
ester hydrolysis methods, for example using an alkali hydroxide in aqueous 
10 methanol. 

Suitable amination methods for conversion c(ii) or c(iii) include 
conventional methods, for example treatment with aqueous ammonia in 
tetrahydrofuran/methanol. 

Suitable halogenation methods for conversion c(iii) include conventional 
15 methods, for example treatment with oxalyl chloride. 

Suitable esterification methods for conversion c(iv) are conventional 
methods, thus alkyl esters may be prepared by using the appropriate alkanol, for 
example methanol, in the presence of an acid and aralkyl esters may be prepared 
by treatment of a salted YOH group, such as a sodium salt, with an appropriate 
20 aralkyl halide, for example benzyl bromide. 

Suitable conversion of a group Y.NH2 wherein Y is CO into a group Y- 
C-Het wherein Y is a bond and C-Het is a C-linked aromatic heterocyclyl group 
includes: 

a) reaction with a hydrazine, for example hydrazine hydrate, and an amide acetal, 
25 such as dimethylformamide dimethyl acetal, to provide a 1,2,4-triazole; or 

b) reaction with a hydroxylamine, for example hydroxylamine hydrochloride, 
and an amide acetal, such as dimethylformamide dimethyl acetal, to provide a 
1,2,4-oxadiazole. 

Suitable conversions of one group CO.R 2 into another group CS.R 2 may 
30 be effected using conventional methods,for example by using Lawesson's reagent 
in a solvent such as toluene, at any temperature providing an acceptable rate of 
formation of the required product, conveniently at the reflux temperature of the 
solvent 

Suitable reductions of one group -CH^OR 1 )- to a group - 
35 CH2CH(OR 1 > may be carried out using any convenient reduction procedure, 
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such as the catalytic reduction or metal/solvent ~h • 

hereinbefore. metal/solvent reduction methods as described 

It will be appreciated that in anv nf th* *k 
*e abovementioned conversions ^ZluT^T^ **** 
5 m*um moiecie may be pro Je ctol? ™ - W ^ ^ *'°»P * "* 
practice. ecKa ' acc< **"!M0 conventional chemical 

compound with a benzyl halide such *< h*„ , k TCatment of 11,6 appropriate 

-5 hydration or a mud e,„er cWeTa en, si ? ^ 

boron ■ribromide. 8 C " " mTO ">yMyl iodide or 

-mers „ si „ S co„ve„ 11 „LcC:;te;r n,aytePreParcdaSi " diVid " al 

«™ pi, - «* 

formula (H): r) wh,ch con >Pnses a moiety of 



— HC 

30 

(H) 

wherein C* is a chiral carbon Z is a C , , „ .it . 

■* - » ary, C,. 12 a, k y, src f p ^ "» — "«"» C,. 12 alky,. 



20 



25 
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which process comprises enantioselectively hydrolysing the ester group CO2Z of 
one enantiomer into a carboxyl group with a lipase from Rhizopus delemar, 
Rhizopus arrhizus, Rhizopus LIP F4 or a lipase from Mucor miehei; and 
thereafter, as necessary, isolating either the enantiomerically enriched product 
5 carboxylic acid or the enanatiomerically enriched substrate ester. 

The enantiomerically enriched product carboxylic acid and/or the 
enanatiomerically enriched substrate ester may be isolated using conventional 
extraction methods, such as phase separation and/or extraction into a suitable 
solvent, and thereafter, if required it may be chromatographed. 

10 In an alternative isolation procedure, prior to isolation, the 

enantiomerically enriched substrate ester, may be converted by hydrolysis into the 
respective carboxylic acid which may then be isolated in the usual way. In one 
convenient aspect of the invention the enantiomerically enriched substrate ester 
may be hydrolysed by treatment with the abovementioned lipases to give the 

15 respective carboxylic acid. 

The compounds of formula (I) which fall within formula (H) are those 
compounds wherein Z represents R 3 and Z J represents R 1 : Thus the novel 
process may be used to prepare enantiomerically enriched compounds of formula 
(I) wherein A 3 represents (CH 2 ) m -CH(ORl)- f Y represents CO, R2 is OR 3 and 

20 A 1 , A 2 , Rl , R 3 X, m and n are as defined in relation to formula (I)- (hereinafter 
referred to as compounds of formula (IA)). 

The microbial lipase enzymes may be obtained by conventional culturing 
techniques such as those disclosed in J. BacterioL, 1982, Vol.150 498-505. H. 
Gilbert arid M. Tully, European Patent Application No. 0198440 and British 

25 Patent No. 1,474,519. The lipase may be isolated as a pure enzyme or, in the 
alternative a suitable source of the lipase may be incorporated into the reaction. 

Preferably, the microbial lipase enzymes are obtained commercially as 
purified or partially purified enzyme preparations. 

The hydrolysis of the compound of formula (H) may be carried out in any 

30 suitable aqueous solvent having controlled pH, for example in an aqueous buffer 
or in a solvent wherein the pH is controlled by the addition of aqueous sodium 
hydroxide, at a pH which provides a suitable rate of formation of the required 
product, which is generally a pH in the range of from 5 to 9, such as in the range 
of from 6 to 8, for example at pH7. 
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suiiable^f * ^ " "* ""«"— -«* Prides a 

suuable rate of formauon of to required product. bein S generally a, a low >o 

», en, temper, such as a temperature in the ran. f from ^ °7o£ 

such as in the ranse of from 20°C to door ,„h <■ \, ' 

3 2 O tC ,„30oc.,or%x, rap r 2 30C C *"»*»»*>~*«*m 

Generally, the substrate mixture is introduced into th* ™ •• 

The reaction conditions, s „ c „ B lhe oar , icuUr 
temperature which provide optimum enrichment for any partly 

e~:r enriched ™ <w - * * 

-pound CA> i„ the form wherein the reou^d enantiomer is ££L 
00% w/w. preferably 90-100%, such as 90-95%. and mos, preferably 9 5 1007 
for example 95%, 96%, 97%, 98%, 99% or 100% w/w ' 
The above mentioned enamiomerically enriched compound OA) is 
5 -"^.oformafurf.eraspec.ofmeprcsen.inven.io, ^"1^1 
P-esent mvenUon provides enantiomerically enriched comp„„™°r 

thereof and/or a pharmaceutically acceptable snW* th , aCCeptable salt 

favourably greater than 80% w /w. Most favourably, me enantiomeric^ 
anched compound „A, is in a form wherein 80-100% w, w , p^ly 90- 
100%. such as 90-95%, „d mosi preferaMy 95-,„0%, for examp ^% » 
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97%, 98%, 99% or 100% w/w is in the form of the required isomer of a 
compound of formula (IA). 

In one preferred aspect there is provided a compound of formula (IA) or a 
tautomeric form thereof and/or a pharmaceutical^ acceptable salt thereof and/or a 
5 pharmaceutical^ acceptable solvate thereof, preferably in optically pure form. 

The absolute stereochemistry of compounds may be determined using 
conventional methods, such as X-ray crystallography. 

As mentioned above the compounds of the invention are indicated as 
having useful therapeutic properties: The present invention accordingly provides 
10 a compound of formula (I), or a tautomeric form thereof and/or a 

pharmaceutical^ acceptable salt thereof and/or a pharmaceutical^ acceptable 
solvate thereof, for use as an active therapeutic substance. 

Thus the present invention provides a compound of formula (I), or a 
tautomeric form thereof and/or a pharmaceutical^ acceptable salt thereof and/or a 
15 pharmaceutical^ acceptable solvate thereof, for use in the treatment of and/or 
prophylaxis of hyperglycaemia. 

In a further aspect the present invention also provides a compound of 
formula (I), or a tautomeric form thereof and/or a pharmaceutical^ acceptable 
salt thereof and/or a pharmaceutical^ acceptable solvate thereof, for use in the 
20 treatment and/or prophylaxis of hyperlipidaemia. 

As indicated hereinbefore the present invention also provides a compound 
of formula (I) or a tautomeric form thereof and/or a pharmaceutically acceptable 
salt thereof and/or a pharmaceutically acceptable solvate thereof for use in the 
treatment of hypertension, cardiovascular disease and certain eating disorders. 
25 Cardiovascular disease includes in particular atherosclerosis. 

Certain eating disorders include in particular the regulation of appetite and 
food intake in subjects suffering from disorders associated with under-eating 
,such as anorexia nervosa, and disorders associated with over-eating, such as 
obesity and anorexia bulimia. 
30 A compound of formula (I), or a tautomeric form thereof and/or a 

pharmaceutically acceptable salt thereof and/or a pharmaceutically acceptable 
solvate thereof, may be administered cerse or, preferably, as a pharmaceutical 
composition also comprising a pharmaceutically acceptable carrier. 

Accordingly, the present invention also provides a pharmaceutical 
35 composition comprising a compound of the general formula (I), or a tautomeric 
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form thereof, or a pharmaceutical^ acceptable salt rh^f 
accepuble ait * P """ e emtac « • »elerinarily 

po»te present in sacrieB , may ^ te «">-» *»«. *«ch as 

IS In accordance wiu, conventional pharmaceutical practa rhe cam,, 

20 magnesium stearate or sodium lauryl sulphate yV,nylP ° lyPyirohdone ' 

======s==- 



30 
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pharmaceutical^ acceptable solvate thereof, to a hyperlipidaemic human or 
non-human mammal in need thereof. 

Conveniently, the active ingredient may be administered as a 
pharmaceutical composition hereinbefore defined, and this forms a particular 
5 aspect of the present invention. 

In the treatment and/or prophylaxis of hyperglycaemic humans, and/or the 
treatment and/or prophylaxis of hyperlipidaemic human, the compound of the 
general formula (I), or a tautomeric form thereof and/or a pharmaceutical^ 
acceptable salt thereof and/or a pharmaceutical^ acceptable solvate thereof, may 
10 be taken in doses, such as those described above, one to six times a day in a 
manner such that the total daily dose for a 70 kg adult will generally be in the 
range of from 0.1 to 6000 mg, and more usually about 1 to 1500 mg. 

In the treatment and/or prophylaxis of hyperglycaemic non-human 
mammals, especially dogs, the active ingredient may be adminstered by mouth, 
15 usually once or twice a day and in an amount in the range of from about 0.025 
mg/kg to 25 mg/kg, for example 0.1 mg/kg to 20 mg/kg. Similar dosage 
regimens are suitable for the treatment and/or prophylaxis of hyperlipidaemia in 
non-human mammals. 

The dosages regimens for the treatment of hypertension, cardiovascular 
20 disease and eating disorders will generally be those mentioned above in relation 
to hyperglycaemia. 

In a further aspect the present invention provides the use of a compound 
of formula (I), or a tautomeric form thereof and/or a pharmaceutical^ acceptable 
salt thereof and/or a pharmaceutical^ acceptable solvate thereof, for the 
25 manufacture of a medicament for the treatment and/or prophylaxis of 
hyperglycaemia. 

The present invention also provides the use of a compound of formula (I), 
or a tautomeric form thereof and/or a pharmaceutical^ acceptable salt thereof, 
and/or a pharmaceutically acceptable solvate thereof, for the manufacture of a 
30 medicament for the treatment and/or prophylaxis of hyperlipidaemia, 
hypertension, cardiovascular disease or certain eating disorders. 

No toxicological effects have been established for the compounds of 
formula (I) in the abovementioned dosage ranges. 

The following Procedures and Examples illustrate the invention but do not 
35 limit it in any way. 



-29- 



WO 95/17394 



PCT/EP94/04112 



10 



15 



20 



25 



Example 1 



30 



adorer 



*, ^^ffi^z^SS? (4 - 00 * ta 

temperature and stirred for a further 22 hr< Thp eT Wam t0 room 
residue suspended in water ao^Ltttt, t S ? VCnt Was eva P°n«ed and the 
(3x500 mL >. The coSSJj^ w£T ^ ^ 
brine (500 mL), dried (M S S0 4 )U etpoS tl^ Wth Water (1L >' 
chromatographed on silica »el with 9^ , esidue was 

to afford SeLcomprnd^asS 

were only partially separated bWoma.o^nhv °i.?° Uble bond ,soraers which 
afford a 71:29 Z:E mixture u2d dTreXXT ^ W6re ^bined to 
6.05; N, 5.7%; M+ (EI 502 2 To 3 ^Si^f [F ° Und C ' 69 * 

N. 5.6%; M+ 502.2 04] f ° f C 29 H 30N 2 O 6 C, 69.3; H, 6.0; 
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Example 2 

Methyl 3-[4-[2-[N-(2-benzoxazolyl)-N-methylamino]ethoxy]phenyl]-2- 
(2-phenoxyethoxy)propanoate 

5 




Magnesium turnings (1.0 g) were added to a mixture of ethyl (E/Z)-3-[4-[2-[N- 
(2-benzoxazolyl)-N-methylamino]ethoxy]phenyl]-2-(2-phenoxyethoxy)- 

10 propenoate (4.51 g) and a crystal of iodine dissolved in methanol (150 mL) at 
room temperature. The mixture was stirred with slight warming until reaction 
ensued, at which point the heating was stopped and the mixture stirred at room 
temperature during the addition, over ca 5 minutes, of a further portion of 
magnesium (5.50 g). The reaction mixture was immersed in a cold water bath 

15 and stirring continued for 19 hrs then the mixture was evaporated in vacuo. The 
residue was suspended in water (500 mL) and stirred vigorously during the 
addition of concentrated hydrochloric acid to give (once all the suspension had 
dissolved) a final pH of 2.5. The mixture was extracted with ethyl acetate 
2x500 mL) and the combined ethyl acetate layers then washed with water 

20 (800 mL), brine (500 mL), dried (MgSC>4) and evaporated. The residue was 

chromatographed on silica gel with 2% ethyl acetate in dichloromethane as eluent 
to afford the title compound, a gum, which was used directly in the next stage. 
[Found M + (EI) 490.2105. Calculated for C 2 8H 30 N 2 O 6 M + 490.2104]. 

25 J H NMR S (CDC1 3 ) 

2.99 (2H, m); 3.34 (3H, s); 3.67 (3H, s); 3.68 (1H, m); 3.92 (3H, complex); 4.03 
(2H, m); 4.20 (3H, complex) and 6.72-7.37 (13H, complex). 
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Example 3 

(2-phenoxyethoxy)propanoicadd J eino *yJPnenyI]-2- 



5 





10 hydroxide solution (20 mL)S^^£\ 10% a <J ueous "dton 

Kmperature, concentrated and v£^%^™* «J room 
pH2 with concentrated hydrochloric acid Th^iT L) and acidlfied » 

acetate (3x400 mL) and I com^y^^? With eth >* 

(1 L) and brine (500 mL), dried (M°So7 IS T solutions washed with water 

^NMRo^CDCty 
Example 4 

25 (2-phenoxyethoxy)propanoic add, sodium J,™ W*"^-*- 




30 



35 



Sodium hydride (60% dispersion in mineral oil 0 n * 

solution of 3-f4-[2-[N-(2-benzoxa7nivn m I g) Was added t0 a stirred 

(2- P henoxyemoxy) P ro^^ 

was stirred at roo£ . JS^foi 2 ^ methano1 (2 ° mL >- mixture 
diethyl ether (50 mL). K^^^^ ?- f* d with 
compound, mp 60-62°C rFounrt mh+! , ■ 211(1 ^ t0 «ffonI the title 
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!H NMR 8 (DMSO-dg) 

2.65 (1H, dd); 2.88 (1H, dd); 3.22 (3H, s); 3.46 (1H, m); 3.60 (1H, dd); 3.87 
5 (3H, complex); 3.93 (2H, m); 4.18 (2H,t) and 6.70-7.40 (13H, complex). 

Example 5 

Ethyl (E/Z)-3-[4-[2.[N.(2-benzoxazolyl)-N-methylainino]ethoxy]phenyI]-2. 
1 0 (2-benzyloxy ethoxy )propenoate 




The title compound, a gum, was obtained as a 72:28 mixture of Z and E double 
15 bond isomers when triethyl 2-(2-benzyloxyethoxy)phosphonoacetate was reacted 
with 4-[2-[N-(2-benzoxazolyl)-N-methylamino]ethoxy]benzaldehyde in a manner 
similar to that described in Example 1. The double bond isomers were only 
partially separated by chromatography on silica gel with 2.5% ethyl acetate in 
dichloromethane as eluent and were recombined for use in the next stage. [Found 
20 M + (EI) 516.2259. Calculated for C 30 H32N 2 O 6 M + 516.2260]. 

!h NMR8(CDCl3) 

Z-Isomer: 1.34 (3H, t); 3.33 (3H, s); 3.77 (2H, m); 3.93 (2H, t); 4.13 (2H, m); 
25 4.20 (2H, t); 4.27 (2H, q); 4.53 (2H, s); 6.71 (2H, d); 6.96 (1H, s); 6.97-7.40 (9H, 
complex) and 7.79 (2H, d). 

E-Isomer: 1.13 (3H, t); 3.34 (3H, s); 3.75-4.65 (12H, complex); 6.15 (1H, s); 
6.75 (2H, d) and 6.90-7.90 (1 1H, complex). 
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Example 6 
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complex). w«. SJ. 6.77 GH, d) and 6.95-7.40 (11H, 

Example 7 

20 

u 

procedure similar to L, SSffi fil £SKT^JS5f mom ^ a 
3o Caictaed to C 28 H 30 N 2 O 6 MH+491.21821 ' MH (CI) 49U18a 

J HNMR8(CDC1 3 ) 

35 6.95-7.45 (13H. comply).' * 5 ° ° H ' br ' 6XChan S es with D 2 0) and 
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DEMONSTRATION OF EFFICACY OF COMPOUNDS 
Obese Mice, Oral Glucose Tolerance Test 

C57W1/6 obese (ob/ob) mice were fed on powdered oxoid diet. After at least one 
week, the mice continued on a powdered oxoid diet or were fed powered oxoid 
diet containing the test compound. After 8 days on the supplemented diet all of 
the mice were fasted for 5 hours prior to receiving an oral load of glucose 
(3g/kg). Blood samples for glucose analysis were taken 0,45,90 and 135 minutes 
after glucose administration and the results appear below as the percentage 
reduction in area under the blood glucose curve where test compound treated 
groups are compared with the control group. 8 mice were used for each 
treatment. 



Table 



Example No. 



Level in diet 
(^imol.kg- 1 of diet) 



% Reduction in area under 
blood glucose curve 



4 



100 



61 
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CLAIMS/A 



A compound of formula (I): 



A — X— (CH 2 ) n — o— A -A -Y.R 

a) 



or a tautomeric form thereof and/or a pharmaceutically acceptable salt thereof 
and/or a pharmaceutically acceptable solvate thereof, wherein- 

10 A represents a substituted or unsubstituted aromatic heterocyclyl .roup- 
A' represents a benzene ring having ^ optional substituents- * 
A represents a moiety of formula -(CH 2 ) m -CH(ORl). where* m represents an 
integer ,n the range of from 1 to 5 and Rl represents a moiety 
f*2>x-Y -(CH 2 ) -T wherein Y l represents O, NR° wherein R» is H alkyl or 

15 or Yl is S, T represents a phenyl group optionally substit^ 

up to 3 subsutuents selected from halo, alkyl and alkoxy. x represents an intege^ 

20 :e^n: a zr yoffomuia - (CH2w 

Represents OR3 wherein R 3 represents hydrogen> ^ 

represents an aromatic heterocyclyl group or -NR4 R 5 wherein r4 and / 5 eac , 
xn epen dentl y re p resent nydrogeni alkyJ „ alky — 

w lt h *e mtrogen atom to which they are attached form a heterocyclic ri T 

T IT rePreSen£S " arana * heter ° CyC ^ ^ °~ Y°as 
defined below represents a bond ; 7 B 

X represents NR wherein R represents a hydrogen atom, an alkyl group an acyl 
group, an aralky, group wherein the ary, moiety may be substituted or " 
unsubstituted, or a substituted or unsubstituted aryl oroup- 

0 ° r h C=S " 2 b ° nd Pr ° Viding *" * f ~ * *** only 

when R2 represent, the above mentioned aromatic heterocyclyl group; and 

n represents an integer in the range of from 2 to 6. 
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2. A compound according to claim 1, wherein A 1 represents a moiety of 
formula (a), (b) or (c): 




(a) (b) ( C ) 



5 wherein: 

R 6 and R 7 each independently represents a hydrogen or halogen atom, an alkyl or 
alkoxy group or a substituted or unsubstituted aryl group or when R 6 and R 7 are 
each attached to adjacent carbon atoms, then R 6 and R 7 together with the carbon 
atoms to which they are attached form a benzene ring wherein each carbon atom 
10 represented by R 6 and R 7 together is substituted or unsubstituted; and in the 
moiety of formula (a) X* represents oxygen or sulphur. 

3. A compound according to claim 1 or claim 2, wherein A3 represents a 
moiety of formula -(CH 2 ) m -CH(OR 1 )-T wherein R 1 , T and m are as defined in 

15 relation to claim 1. 

4. A compound according to any one of claims 1 to 3, wherein R 1 is a 
moiety of formula -CH2*CH2-Ph. 

20 5. A compound according to any one of claims 1 to 4, wherein R 2 represents 
OR 3 in which R 3 represents hydrogen or alkyl. 

6. A compound according to any one of claims 1 to 5, wherein m is 1 and n 
is 2. 

25 

7. A compound according to any one of the examples 1 to7 described herein, 
or a tautomeric form thereof, and/or a pharmaceutically acceptable salt thereof, 
and/or a pharmaceutically acceptable solvate thereof. 
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8. AP^^thepreparationofacompoundoffonnulaa) ora 
tamomenc form thereof, and/or a pharmaceutical* acceptable saL 'If M 

^*™ai^^^ 

5 a) reacting a compound of formula (II): 



R-A —A — Y.R 



(ID 

10 wherein A 2 and Y ^ „ defined fa ^ to ^ 

Rl JZTT 3 ° f f0m,U,a - (CH 2> m -CH(ORiy wherein Represents 
R' as defined ,n relation to formula (I) or a protected form thereof J Z 

f^Wi-CH^ORl)- whereinRl' isasdefinedabove . 

Al-X-(CH 2)n -a (f) 

20 wherein A l, X and n are as defined in relation to formula (I)- 

«b an appropriate reagent capable of converting R a t0 „ ^ moiety (f) . 

fl>) for a compound of formula (I) when>in a 3 ~„ 

-(CH 2 ) m -CH(ORl)-: 3 moiet y of ^ula 

(i) by reacting an activated form of a compound of formula (VII): 

A l-X-(CH 2 ) n — 0-Ai-(CH 2 ) m — CH-Y-R 9 

OH 
(VII) 



25 



30 
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wherein A 1 , A 2 , X, Y, m and n are as defined in relation to formula (II) and R 9 
R 9 is R 2 ' as defined above or a protecting group, with a compound of formula 
(VIE); 

5 R 1 -!. 1 (vni) 

wherein R 1 is as defined in relation to formula (I) and L 1 represents a leaving 
group or atom; or 

10 (ii) by reacting a source of a carbene of formula (X): 

A— X— (CIU O— A— (C\\) m C — Y -R 

(X) 

15 

wherein A 1 , A 2 , X, Y t m and n are as defined in relation to formula (I) and R 9 is 
R 2 as defined above or a protecting group, with a compound of the above defined 
formula (V): 

20 Rl'OH (V) 

wherein R 1 ' is defined in relation to formula (II); 

(c) for a compound of formula (I) wherein A 3 represents a moiety of formula 
25 -(CH 2 ) m -i-CH=C(ORl)- or -(CH 2 ) m -CH(ORl)., by reacting a compound of 
formula (XII): 



A— X— (CH 2 )„ O— A— (CH 2 ) m . 1 — CHO 



30 



(XII) 
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10 



15 



20 



whereinAl A2.x, ra and n are as defined in relation to formu,a (I) witha 
reagent capable of converting the CHO carbon atom into a group of the above 

taula X rePreSCntS ^ ^ ***** a ~- of 

A 1 - X - (CH 2 ) n - O - A2 - CH 2 - CH(ORl) - CN 

(XV) 

wherein A l. A 2 R l, X and n are as defined in relation to formula 



converting R2 as OH into another r2 ; * re 9 uired - 

(e) ^ a compound of formula (I) wherein A3 is (CH,) ,„2 
is a Clinked aromatic heterocyclyl °rou D bv r,J (CH2)m - CH(0Rl >- ^ * 2 
A-r Jr . "•-/"y'oroup, by reacting a compound of the ahow 

defined formula (XII) with an activated f nm „f 

im an activated form of a compound of formula (XX) 



het CH 



25 ™ 

wherein het-CH is an aromatic heterocyclic group represented by R 2 which 
---least 1 carbon JpJ^L 
R is hydrogen into another R 1 ; wnerein 



30 



(0 f °™ compound of formula a) wherein A3 is ( CH o) PHroph 
is a C-iinked tetrazoly] group, wherein the heterocyclj^^roup^^^^jng^l' 
compound of formula (XXI) y g 2 
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A X— (CH>) n — C^A 2 — (C^) m — CH< 

CN 

(XXI) 

wherein A 1 , A 2 , Rl, X, m and n are as defined in relation to formula (I), with a 
5 source of azide ions; and thereafter, if required, carrying out one or more of the 
following optional steps: 

(i) converting a compound of formula (I) to a further compound of formula 

(I); 

(ii) removing any necessary protecting group; 

10 (iii) preparing a pharmaceutical^ acceptable salt of the compound of formula 
(I) and/or a pharmaceutical^ acceptable solvate thereof. 

9. A pharmaceutical composition comprising a compound of formula (I), or 
a tautomeric form thereof, or a pharmaceutical^ acceptable salt thereof, or a 

15 pharmaceutical^ acceptable solvate thereof, and a pharmaceutical^ acceptable 
carrier therefor. 

10. A compound of formula (I), or tautomeric form thereof and/or a 
pharmaceutical^ acceptable salt thereof and/or a pharmaceutical^ acceptable 

20 solvate thereof, for use as an active therapeutic substance. 

11. A compound of formula (I), or a tautomeric form thereof and/or a 
pharmaceutical^ acceptable salt thereof and/or a pharmaceutical^ acceptable 
solvate thereof, for use in the treatment of and/or prophylaxis of hyperglycaemia, 

25 hyperlipidaemia, hypertension, cardiovascular disease and/or certain eating 
disorders. 

12. A method for the treatment and/or prophylaxis of hyperglycaemia 
hyperlipidaemia, hypertension, cardiovascular disease and/or certain eating 

30 disorders in a human or non-human mammal which comprises administering an 
effective, non-toxic, amount of a compound of formula (I), or a tautomeric form 
thereof and/or a pharmaceutical^ acceptable salt thereof and/or a 
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pharmaceutical* acceptable solvate thereof to a hyperglvcaemic human or 
non-human mammal in need thereof. 



13. 



Tl>e use of a compound of formula (1). or a ■au.omeric form mercof and/or 
aphannaceuu-cally actable sa^ 

solvare .hereof. f„, ^ maauhcUK ^ mtaant fw ^J™' 
P-Phytaofhypers,^ 

disease and/or certain eating disorders. avascular 
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